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(54) SELF-RETAINING OPERATION METHOD OF . switch 2, and as to release the lead switch 2 is 
LEAD SWITCH AND PROXIMITY SWITCH released prior to the lead switch 1 in cases where the 

magnet 4 is moved in the opposite direction. 

(57) Abstract: 

COPYRIGHT: (C)1999,JPO 

PROBLEM TO BE SOLVED: To carry out on/off 
operation and keep the resultant state by moving a 
magnet in a constant relative straight line movement 
with respect to a lead switch, while being set in a 
constant direction. 

SOLUTION: A lead switch 1 for detecting the approach of 
a magnet 4 and a lead switch for driving a magnetic 
excitation coil 3 for operating the lead switch 1 in 
self-retaining operation are arranged approximately in 
parallel in a printed board 6, and the magnet 4 is so 
installed as to be movable along the relative straight 
line movement path 5 and as to keep the magnetic fluxes 
of the magnet 4 in a direction, in which the lead pieces 
of the lead switches 1 , 2 are extended while the magnet 
4 being set in the direction of penetrating the lead 
switches 1, 2. The magnet 4 is so positioned as to 
overlap the ranges where the contacts of the lead 
switches 1 , 2 are closed by the magnet 4, as to release 
the lead switch 1 prior to the lead switch 2 in cases 
where the magnet 4 is moved on the path 5, while being 
set in the direction from the lead switch 1 to the lead 
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(57) [S#i] 

A'3£rIi»!i-#-&7tat><£>y — K^Y *?-2 i: ^J&^fffCT" 
II > h£*E6±k:iEgU *r&4£S8tB£&co«5f[;6Sy 

-K^^f i, 2 «oy — K^cosi^s^rrsitc, y-K 

2CO^.^S^i:^Sffiffli4saiSU, «I4 

* y - K*-r f f- 1 a»e> 2 (o*-i6ifcftis .5 ± 

Tt^-g-fcy — K^-f s/^-l *sy — K*-f 2 <fc <0 ts5 
KMi&U ^.^■(fil<i:fiK*f^-|6j^K5 4*.1^f(i$**; 

m-a-icy — K^-r 5'^2/6sy- yfuo tsfrfc 




1 

^coffi^s^i 9 Striae i tJS2<&y- K*-f 
«5*«naj(ri coy - K*>r y^£SfiiEjg2Goy — k 

1 coy - K*-r i ds«rfa«2^y- K*>r ^£ 9 

tfffiEJBl oy — K*^ s/^J; 9 fcWtelMH- 6 i 5 
ftrEJRl, »2©!)-K^yf, mrEfibflfca^/u 

<Z5**is«rEJB l > I2(^y» K*V y ^ y - K>tco 

jggtf**^^ son, »2oy— K^-ry^-*ir<iPi 

^*^<&aa«l*fi«i;frfe 

•f sfi*xii *fctt2fcE«<oy — K^^f^ies 

2 coy — K-^Y s> ^CO y — \?}i<DW{$Z)jj\»\tZttCs & 

[fi*jg5j flrEKioy— K*-r tutd^2^ 
y - K-^-f ^9 L *j:tjKmEa!«3>rA'^6*i«ufc*«- 
08^, ButdM2coy — k^-t v ^ tmzm$&^ 4 ;^ t 

M«« LT«a i <t *4*tR i i4^L40i/> 
[IS*«6] «TE*Ulffl«5isiKrEKl<oy — K*>T 

C S5EM2coy — K^-f ^^jgv^Tc^tcco^., g£® 
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S£ =i ->f /He ®jft asjfcft 5 £ 5 4c L it z k & ftW ki~£B 

5 »cE**> y - K^-f s> f-co a E«fWHW5rfeo 

10 £ ffiEracEllglcttft LltZk&Vmk-tZ «** 5 s 

6 ke«o y - K^-r ^^cog a»»fp»*fc* 

[IS**8] WTEBMaa^A'rtirJtiiL-CttEIRl.^ 

titfffl C it tfcffi L "C ^ -5 ^'gic fi , iftEOB a Y 
/WC J: 9 8EJR 1 0> y K*-f sx^+»^«-ft* s£ 

3?i coy- k^y ^^o^^^^Tt^ffi^^Lru.^ 
S«H"Ctt, ^y - K^W s^fcWb^SflWas+SHr 

20 [flt*i!9] «rE*ffiffl«5f4,.#*0*^«« % * 
[0 0 0 1] 

y-K^^y^»fpo««r4:fT**.5 < t5*- 

>fcy-K^^y^coea«»fmft^jfc*it/5fi»^>r . 
[0002] ro«Wtt % .«Jttf, iikMiSAoffiKM 
40 * y - K*^f y ^OfMfcM#*iJ»caffl-#-« riis 
[0 0 0 3] 

rt-S^rffi^^BBS 0- 1 1 0 7 2^«^Bfl^$tiT 

aaR«r*-fr5fc*»c, y-M-r^ffwr^ 

*flXf+tt. y — K^^y^coi^toy-KJtfc^aby- 

50 i % M^sayjco^raco^ds^^i&n^o ^it, 



3 . 

[0004] y 
- K^tc^««tt«-fl.*fflv^7t i a«»s y - K*-r 

K«tt*t»J 0S?D 5 1.^10^ 3 0 0 3Sfi\ »2 12« 

»T)o dcoaafiWrffl!; — K^^ y^tt, i *j-co y — 
*, ***d«Bii*; flL*f, #y-K>t-#»fcs«tt*tt 

tt»oaH«*fcior*©tt»ds««p**L*o -co J: 

So 

[0 0 0 5]-' 
#4*BB5 0-1 1 0 7 2-8^»cw^$tifc«ico«* 

strew:, e a««rsay— K^>r y*-«r««-#-sri:is 

co*i£4^j&gT'&9> ?-0S*iLtSIi:4otL"' 30 
*5t^^*fSt^#*i. y-K*^*^*:±ie<a 

[0006] fflL*r, ±aLfcjH2o«*a«t/j:a % y 

[0 0 0 7 ] -=E-^T% i^*WOBWtt, _haicot$3sa 
^co s a«ttrf^Wi^rffi*5 i t/ifi»^ Y * tffifJW- 50 
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[0 0 0 8] 

Rglcoy-K^^yf*iBft 
fH&f1s£i*:5a«='>fA' ( fc, SuE^ l co y — h\*Y y 

»-*-£>»2<z>y- K-X-Y iitjESSl <tjg2 

i^striami <b»2coy — Kx^j/.^co^^^t^^ 

CO y — Kx>f y^6SJEJff2<D!J— K*-f 3>^corpj£ 

- ^iOI±*«^«i**fc«^ic«nEJ(l i y — kx^ 
Si*:fc»^u:8aE!K2(£>y — Kx-r y^-asffirKfKi coy 

[0009] rr-c\ m&&mmm&<DmsLXfa*, s 
mm^&mj&Amtzm 1 > is 2 y — k*-< ^ ^ y — 

[OOio].**, BWE*affl«5«r, WEKlc JB2 

oy — K^-ry^a>±^gf£^wiH*«o-c, ffi^w 

[0011]$ ^>[c, MCtiMMBjK»ikSK<:/ffne 

1, M2<z>y-Kx^3/^coy- K>i-<o#t/5*fiifc*t 
• L, Kff*ii3fcrt*t, Soffit jb 1 y — Kx^s/ 
itj lam 2 co y - kx>t 

[0012] Buiamioy-Kx^s/^ we 

m 2 CO y — >T ^ ^ ± ESj-^ 3 -f frix* <b L 

*.»*ia«g*s, wejr 2 <z> y — K^-r s/ ^i«rEiBi«3 

k&m.&\Wmcl>X&Zk LX^\ 

[0013] ^(bfc, HtrE«ffiffl«^smrE^i.coy — 

K-XY^^*ft«Oi:#ilSi:f$iS<0«*-C. 0E*1 CO 

SE^fflE^S J: 5 tc-f 5 r k X\ $&m 1 co y — 3/ ^ 
3d5BHl^. 85E^2coy- Kx>r 5 /^5Bv^?t^{c^ s 

t%m$z *<<M£ mm* mti ^x5^Ltck\^x^\ 

[0 0 14] $<bK, ttEft«3<A'»fBiai+5«JE4: 

&mm-t-ztc#><D-5tm&tiik. WEJii.i^y — k^-t-x 
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[0015] £<bfc mBftaa^^rttiriSL-ciwnE 

SBlcoy — K*>f s^tEBU KJSl'oy — K*<3> 
[0016] * felc, 8WB»Ulffl«5W:, »4fc<a*A« 

& s * *: tt 3 — ^ <t m.$k<Dm& t <D&fy&t>*t.$L t co , 
[ooi7] is*j§ i o fcie«<o*wtt, i 

[0018] 

[0 0 19] Hi tt^co*»Hr*f«tU*i-«t»ttK: 
.Bift«r«if^S-e:SJB«3 3 3 iz*><D% 2 <o 

y - K*-r 5/ ^2 t *r»f*«>iBBi-ci»afefTic /yy hs 

«6±fcEfi"f-$o »aMSfcE4<0EB^rrtir±, is&tt 
y — K^Y , 2 0!i-Kfr^tf5^ 

rsitc, y- k*«y 3^1 v 2*jr<ffl#we»a 0 *u 

KfiotaWH <*7>T K) *TfBU:EK-*-5o 

[0 0 2 0] $ <b*C x fiimffl«^4fCct Hftfll^!) 

o^ttiffl^4^gioy - K*-f 3^1 &hK2<OV 

s i y — k^y 3^1 aMB2tf>y— K-x-f 3^2 
i> jR2<z>y — K-x-r s^i ; 2*5«to 5 «aiffl«^4*r 

ffigf+ttLTEBU ^oja«n>r/U3*y — 
7-1 tKHi^sai^Ell+So 
[0 0 2 1] «Uiffl«^4<^tt*fM[Ej»»«iaK5tt, 
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3/^1, y — Kx-< s/^2^feflR55pffilcia»f*spi:/jj 

[0022] «±coiea«;&^|g 1 co y — KX-Y 3/ f 1 
1, Jg2<oy- K**f ^f2MK^^;U3^f)M 

[0 0 2 3] 0 2f±ro*P^ICffi5-iEr<7>S5E[[H]KcOlRa 
^-To ^co^IhIK^, B2Coy— K**r 3^2 tMi 

y ^ 1. 1 *C?)||z:ttR U **i £ i fe lc±fafcaj/8« 

10 ^4 ^ jg 1 co y — K*>r 3/ ^ 1 &mm<n.k $ tmcfaz 

*»6i5^ »i coy- K^>r 3^1 j&sBHC M2<5oy 
[0 0 2 4] H3ttr<o«W*:*iWtL^-j|lfi«!l8^' 

Ic+5fc*<z)|g86 9, J^a^-Y/U3tc«tt^s:fi^lign 
20 -f^fc*<50"5T^S6tl 0. *Jit5IBl<©y— K^yf 
1 ^»jSfP»*tt***^5**ff^iTI3K 7 , J&«=*. 
>f^3 0fp«ittl84:a*-J-5**iT^c*rig(6 8 «k*i6Zifl 

1 ofp»#tii<osc* - WBU«:a«*r,fifl"iaB 7 
<o**mjk (*fctt«*r) Lti/^n, micoy- K^-r 

30 [0 0 2 5] Lfc^o-C, y^K^Y^^l, 2 <t L"C 
—$&CD y — K^-< ~ co3gWc^7^£ 

[0 0 2 6] B4.tt, ro*W«r*f«tLfc-W»|i 
^cjov^T, lEojjioy- K-x^ 3/^1 , S2oy- 
K^s/f 2, ftttsffl«^4t)<tt;fi«a>r^3, y- 

• *7flt«, S«4^tt«rflUH»ASlK«r«^-. 
40 11-1 9tt«»WBU»SP«i»K5±-CO«^ 

4C0{£a-CfeSo 2 0fiy-K^s/f l^ftMtt 
C^-^ffiK) . 2iny-K^yf l<7)lifP»tt (^h 
^fig) , 2 2Wty— K-X-T 3/^2<50tUm«Ftt 

a) . 23tty-K^yf2©Bffwt (^^i£B) 

T-&5o ^Ac. 2 4^y-r K^-< 3/^1 i«*flTj«fl"ia 
[0 0 2 7 ] rco^tC4ol/>TH. fettiffl«^4£LT 
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M2coy — K*>f *^2 23^»«a.*f A*3tt, Si cot" 
y >- h*«6±^ % @4<Z)i!lMtt2 0, 2 1 , 2 2, 
2 3 4:Slfc-^ffi:K^||3g$jxTi/^o 4 k V 

-K^^fj/f 1, 2 (Off ^XJR^nSK 5 tt, 0 

[0 0 2 8] £ 6fC, EI40 2 4 — 2 7 60*j»*ftftW- 

l^/ftftj»2 4lt 4ftUffltt7 4*Stt^3MM£K 
5±4:El4 4 , .<^&^e>*.'M£Bl 4^£8«H- 

5#-a-e»±. fin 3fc*fij:-r5^-r 4-?sr*> 
&W\&& 5 ±zm 4 qa<0#a>&£Hfiflt 1 4^^i 7 — 

iMtS^tli, Mi 5**6 1 6 

M • Sfty-K^i/f 1^)58 ■ Gf!4:*U -jftfl" 
•«ffl±«/TffMISK7^LED (JB*^*— K) 

^2 4tt, «ffiffl«^4dSffi^»«iSB5±tE4 4 I 

co^^t-sfif 1 1 1 4^<b»»t5S^tl^ 
fill 1 J&>6 l"2[^9ffc5^ ^ ^ t 2"C'lL^± 
#9. (5S^i).^ofiH 3fa<b 1 4K93 9#:fc>5*-< 

. *tM»»SK 5 ±£(21 4 «t»<75*r^e,&^ffiK 1 4^e»i 

^t5ti*)±iJ!!) (Bfl—BB) ^ofiti 7 fcfg^S 

ss^t 1 -ci^r^s (Bfl—wi) , ::r% w • . 
Bitty — K-x* ^^2<7^p • H*3l-fo 
{0 0 2 9] H«3^/U3 i«*ff*<Ta«S8<©»ff*: 

^t*«2 6tt/*ftfflffi«^4*««asttt»»aK5±* 

B4t^6*Hfi:ti 1 1 4^b&Wi-t-2>m& 
-Ctt, fill "3^6 1 4tC9J9#fc>S*-Y $>^t 6t 

£*>±* 9 (sw • JB*r-9«i • a*t) > »tuffl«^4 

^ffl^^SiSK5±^l^4 4 , o^6^£M4Bi 4** 
61 7 ^b&Wii-zm&Vte, ttIi.5.i:tflSt«^ 

S*»f^4r*+ft* 2 7 tt, teU/Bra^ 4 

5 ±*-h 4 *(7)^E^e)*r^ia 1 1 1 4 

^£JMW-«»d--ertU fflBl 2?1^1 3K«l9#fc>S 
^>T^y/t4t'4*>±^9 ($:j£->^$;7£) j&vo&B 
1 3*»6 1 4f£9J9#:b£*^ t 6 -Cfil*>±^9 

(^3o£-»3o£) , ^dBffl«^4ASft^»«,gK5 i 
tHi^^&SHSr'm 4^61 7^i»»-t 1 S4» 
^•CH, fell 5fC«S"t-5^-< ^ t 5-C&*>T# 
9 (5:^—^^^) ^ofitl 5^6 1 6\£$JVmioZ 

[0 0 3 0] j^fc. H 4*5^050 3 *#RB L "C / r. CO* 

[0031] fc&mm& 4 is±ia<7)ta*i-w»»SK 5 ± 
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-fr-ctt, fi»i 1 fc^o^-c, si^y-Wyfi t 

M2coy — K>w y^2cD^,&tt*ic8Bi/>T\ ®«=i>r 
^3tc^;«fcttffltix-f . ftco&ai 2fcftv>x\ ^2 coy 
— K^>r-y*- 2 o»*o*BBi:5o a:cofi:a 1 3 \c 
x, mi<D9--}tx4yri<D#a t &vnKx. Mioy 

ffittSEftfc^, RcofiEl 4teftv ^t, M2coy — 

^^^2cog^w^, ia«3-ryu3fcsaE^at>L, ^e- 
co7h^Jx.^ffiffl^4^ci:gi 8^604+^*^ 
10 Litm&x-h , jit 1 y - kx>t ^ ^ 1. tt«^*w 

[0 0 3 2] gttJftUAftff4*S, ±E<^tt»W 

^m^S§5_L^gl4 4 3 CO*^'b^{a:gl 4^17^ 
k&mir S*fr"Ctt, fill 4Jc*sv^-C, M2<Z>y — K 

* 5/ ^ 2 co*g>£ a* hi ^ xmm ^^^3\c -g>m* 

SE*L, Ml coy- K*^ y^i tt»^«rBB^3fc«tlB*« 
f*Lt^^ Q ^cofilgl 5(C^o^T. ^2 coy - K^-f 

UK % l co y - K^>< 5/ ^ 1 05«£ttfl! l^fettffi^fc 
20 So &:(0<±lWl 1 6 tcijoV>-CS 1 co y — K^Y j/ ^ l cog 
.^coffisi 7 [^^tS2oy-Kx^i/f 

2flD«^BII< <DX\ .fl*.ttffiffl«54*Sfi|H 9 
(H4 4 3 co^^ifc^ifeL7h^-C^, Jgicoy — K^-T 

[0033] ^fc. ±m<D£ 5 (c, Mi coy — K^-r 5/ 

3Y^3lc«t9)Sl(Oy-K^yfl WfcJHt * 
ti^o. ±ia<£> e fc5f£!£i<5oy — K^y-f 

**:«i^fc*iB»c«*LTi^a*ii-etf, Mi coy - k 

^co^c36, Ml coy ~ K-x>r y^l-tt-t-OjBH^AJH 

i L T t> i \* ^ i tt^Sft-C 

fe^o 3=7t N ^li.tfti/>"C^4^7 B y v hS-E6lc*f 
L-C»»-*-6'i»WLfcdS, li4^i£LT7 B y v h 

40 stE6^*aj»»»sK5^KoT»d^Lrfc, 

ixS^.itt^^T'fcSo $6fc±aLfc**JB»"Ctt^ 
[0 0 3 5] 

[*0^co-a*] a±i^0^ L/tct -GO*0^idJ:n 
tf. y-K^-r^^cH*W4K^4r^*.5*^«5.o 
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[0 0 3 6] ro*wic:j:*uf, 1 1 o y - 
<D&m^. < y 

[0 0 3 7] ^0«W-Ctt. tt*^&TfTjRS*L 

2 "Cifc^fc «t 5 <C«M»4 y - K*>f s/ . ft 5 V 

Swims. 

[{Hi] ^0*M*r*ff<tLfc— *jft»»^isrtS y- 

[0 3] ^o«W***ftLfc T jll6JI5tt<Z5*«igK*r 
[0 4] ro*W**flc-ftLfc--j81ft»lllfc*5tfSJBi 
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1 jsi<oy-K^yf 

3 mm^^^ 

4 tefcBfflJK*. 

io- 6 vyv-hss * . 

7 y - K*-f f l Oft*f»*Ml«r*ip-*-5**ff . 

as 

11-19 *B#ttiiafc»»aK±-eo«^<z>ffiii ' 

2 0 y - K*-Y y ^ 1 tf>fttfM*te (^fifcB) 

20 21 y- k*>t ^l^iMMStt • 

2 2 y— K^-f /*^2<Z>»fp«H4 (^-^ffiW 
. 2 3 y- K^-T-yf 1 2 0»fp»tt (rf-^ffiK) 

2 4 y - K*-f ;y ^ l . *«fl"*fl"E]B 7 com ft?-* 

- h 

2 5 y — K**r ix^2o»fp^— h. 

2 7 Sc*ftfP<D^Vr-- H 
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